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Abstract of JP 2002203823 (A) 

PROBLEM TO BE SOLVED: To provide a method for processing a semiconductor wafer, which improves 
flatness and surface roughness of the wafer and a state of a wafer back side. SOLUTION: This method for 
processing the semiconductor wafer, wherein a chambering step, lapping step, an etching step, and a 
mirror surface polishing step are performed, is characterized in that, in the etching step, an acid-etching is 
performed after an alkali etching, in which acid-etching is performed with acid-etching liquid consisting of 
hydrogen fluoride, nitric acid, phosphoric acid, and water. Further, a method for processing the 
semiconductor wafer comprising the steps of chamfering, surface grinding, etching, and mirror surface 
polishing is characterized in that the etching step is performed as above.; Further, a method for processing 
the semiconductor wafer, wherein a planarizing step, an etching step, and a mirror surface polishing step 
are performed, is characterized in that the etching step is performed as above and, in the mirror surface 
polishing step, a back side polishing step is performed after the acid-etching, and then a surface polishing 
step is performed. 
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ma k ft 0 . Kx -y f-y ^«JB*3c^-ffc$-ar& - fc 
[0037] Kx -y^y?-i£<7)ffifflB$<7);fflj£ 

3 3fifi%T*$>l>^t*^4L^ (11**1 2) . m 

mm immmm itmzmmm* u^>\ m 
js ) « . 7 ••/ i - 7 ttfi% . v vwmtf 1 8 

~33**%T*5£fc#ff4U\ -tf)J:3ftiSH-e 
Sft^x-yxfcftsfWCS 4. 7 yKttx-yf-y^fli 

mm mtvx®* \,zm- ix^<#7 ? mmo* 1 
mM.%&.Tk%& tx7fy»^h§ <ft o-r r 

f & <t o fc Lx -y f - y ^Srff ft ? £ t T3cJg Lfc«S£ 
fTftd£fc**T'#l>. 

[0038] WtWZ&W&Tll'A 'JX7f>/<?)7^ 
*'Jx 7 f y , NaOH fc fi k o h 
iKT&£>.rfca { S4Lu (iMtmi 3) . £<o«fc$ftx 
yf-y^ak-tft k . x-yf-y^Jflaj^^'i: 0-151 
2Sc36»£*u ^fflSSr^-rs^x-yNhftO. x>y 
f-y^t^m^W^fcfif* 6 t , fcx h x-DU 

[0039] mz^fem^mzx ^xtiaxztiti^m 

ft^x-nii (18*^14) . 7VU#'Jx>yf-y?'£fr 
ot, 7 >y ^y^aftS^iBfiMSW^iiKSrlieSLo 

7f>?'?:ff3it(;J:l WJx 7 f^/itf 

fi»llftlHICi^jWS#$fifci|i»«c'>x-y>-c* & . ^ 
(i, t-yhSS^taOtfawsiu J: 1 )- flPFfflft* 

SWfc>7X-Afcft.&. ££>{c. ^x-yNgfficOta© (ft 
5fc9. T-r-fy) ifi^Pft^ffe^x-Afc-r 

[00 4 0] 3£fc#§fe8j}fcft£^(fci7x-y\ti, -ft 
^x-yf-y^fL^^^x-yN (CW) X'h->X. 

mIXT. ffiRm.tf2 0~~7 0%X'hhk^oh<r>X'hh 
( II^JI 1 5) . Cl<0j:3tC*«BBf«. IWfvh 
ai$^/hSvMfc^x»/f-y^$*u:^fl5«7x-y\^g 
m-hZkffX'Zh. 

[0041] ttz. ±RCWSrfflV\ Buie7jumUlT<7) 
SifigfSSrfrft 3 i i: £ J: 0 . aiEa«iifflf® 
*gft»>X-./\ ( PW) li. SFQRmax^O. ljum 



) 002-20382^(P2002-203823A) 

*»'2o-7 o%x*hh¥mt*7^-^*mk$hzkifi 

X'%h (11**16) . CWcoe-y}^3£/jN$<T'£ 
fc£fc£J:9. ^co^x-yN^ffiSrSf^-f £i§£\ m 

mmm i<'y%<tizktfxzi. wmiwrnt h 
k^mmemt mz^^-nmrnu^v) mims. 
i*t\w. mmm'y%<-fz>zkTznm±tt> 

ZktfX'%. SFQRmaxiO. 1 um&T<0$L< 

[0042] 
SiiSkOT'liftK 

[0043] *HBj^^{i % ^x-y\i07 «y t°y^O 
«tvx -y f- y W-r^^x -y f-y f*?xr-t\i 

w& i^mz-m iz 7**ui7f>/ 

fa9S:iS»-r4fcAfcKx-y^y*\ #(^5|^$il 

v^wtw) Tiift<. 7-y»s fifK. yy&co?i 

y7Wiklt:Wt*"/1-y7Zfio ZkZtmt. %mk 

[ 0 0 4 4 ] fcf . T)Vi) >J x -y f - y 7'c7)S*Wft5aa 
^(*fi. a@8-f yf- (2 00mm) »>X-y\ 

# 1 2 0 0^7 -y y t'y^ 8 5°C. it 
S50%NaOH 7mmX'7t\st> \)x.v+*r*fiLU 
X\\ ZIX. 7)V1jV3L"j1-y??>3L*; + yyitkL 

x\t. mmx'i o-3 oumifl&wfrffflt&h. ^ 

[0045] iCT. ^WftS^f-yhkti. 77t 

y 7"b#h H 5 y rmm^x-j \mmzgz izt 
y?*mzm^hy yymtcr>m^izi>m=Fmwth. t 

i6j#*6-3r, T^'J^iUJK^Sv^tcti, f-y h 
S$Sra<-f&iktT&S* J , -eo^tcti. x yf- 

zw yhzmztititbizit, miMx-hhrn 
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14. znXittWyhm<n&*M&±b+h£9l 

[004 6] ZZX\ TTV [Total Thickness Variat 
ion ] (um) bit. lftO'>x-vw)>t«'C*fcJ*^tt 

¥im<r)imx°$>h. itzRa (um) fi s 

[ 0 0 4 7 ] mz. Rx^f-y^fcofflifcHl*, tfttt 
«4BHK£ERfc:S:*.T 7 ygL 'J fKfr&ifc* 

m^ao mmmmtzhx. e»n«j 



X'Ztz. 

[0048] %zx\ y vm. mm. y yi?<9t8£it$ 
£ttf*W:. Hi (4. 1:^84 y^x-;\£^ffljgo 

*>Jv7W&&£#1 2 0 0?rfflV^MST'6 0xim7'y 
V>7ltz1£. MffiX'2 0/uLm<7)T}l>XV^ yj-y?'L 

tzmemnm&im km^-z^y-ritz*?^ 

8I«HH~1 3 ti. 7-ySL MR. 

vM-smz^itzms. wm^i4. 1 5f4ft*^ 
7>y^. mm. wrni^mm^^x-hh. ztih 

cox-yf-y^'^vyayi 1 g /L LTX-yf- 

[0049] 
[fll] 
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[00 501 i<0tSI(l<0lSft*»4>. £-yhSS$fcovvt 

i . 'J y § & * I h f »/ h^i $ (2 3 - 4 n m 
SJSi:$r-?fc. 4fc. (M&%) AWMlif 

[0051 ] ±Mi<7)£ o fcf 7 fcOl vCte. U > 

»#^9. ii. i20ct^^. 7 -/mm. (m.m.%) 



( *&£fRJE L^i) , f ot. (77 K/BSK ) Jtli 1 

x y *y7*ffirWk%. f -y h (J/hS <i§4\ i 7 
f- >^S*^*v » t <o t & 0 tBH±|BHiTJb 6 . 4 

J: 0 x -y +V7im*tti <tchtztht%thtih. 
[0052 J ULkOZ t £%mzMl& t . !tt(3 ( 7 y 




m/mm) am 1 /2nmx\ y vimm* ons. 
?r& i>^v -f yrmskvwmx' 2 0 - 7 0 % t fc&miz 
C0053] zzx\ mawmt, mizxmm 

T-t&m&Tfr* 'Jx 7 fy^l»l^t Li 

0 vm?$> 0 . tat t <mmmx'\mmtmmi: t 
wmm-ox Lt oms&xvi-yfnmzmmiz? 

% < mm?* 1 . $ ^ \,zmm> fa± LWk<r®mm. 

»-C7fe^aW«<0jSljS»KK: J: *) StbtzMX'h 

tnzv-y hm<r>&m*7KLfzh<r>x*hh. 
[0054] zti$>. vvYm&XTfwmx*). m 

LT, 7-yK (HF) #5-1 5*4%, m. ( H NO 
3 )#2 0-4 5fiM%, >J>it(H 3 PO, )#10 

-4om*%, ao* (H 2 o> umx-foz. 
[0055] z\ixa. m-smny vm&mz 5S*%Ja 

tz. 1 5S*%Ja±TS>Si:«»i:<OB3«-CiB«SSMB 

■ofct><0^>. 7ylL Uy»i:^RM»*»/9 2 0~4 5fi 
fi%<7>tgH*W£ U*k#*.&*U. (HF/HN 

0 3 ) Jt#l/ ( 2-7 ) U\ y yKtowe 
« 1 0 S*%J2lTfc*k 1 7 h WSifSft*^? < tc 0 . 

4 oM%J2LL-ci6s i: 7 «y R**3§Ek <nmwmi>m 

mKK&Zttfh*). 85tt!B#S < =flr 6 £ k £ . 
[00 5 6] lx 7 f>^l7f>^at(l PI 
nST 5 - 2 0 // m *i»^®HT'* & . fcfcHffi? 1 0 

ffii£»&M:x-y-f-y7'tS£kj&*T'§S. iiili. U 
>it#»^t ••/ fy^tzi & t° y h 
J HffHlfefc8»#tf> e -y b MzimtfX 9 ft < £ 0 . f -y 
M^OX y^y^'jIig^ffeOTffiJ; 0 «>a< LX^&tz 

[ 0 0 5 7 ] £(£ct)x ^y/^^mMz-o 

\rmnLtz. m^mt. utimtmmiL^tK 

%Mlzl±j:yJ~>y<Plz&m±^tLXft< . y'J^y 
^x-ysS-x-yf-y^-t^i^l^O^ffl^i, 7 yg 



) 002-20382^P2002-203823A) 

m.itm\ mmmm«izm\ v>wm&bz 

■y *>^^t»iffljS*qF3S£T& h . 
[00 58] zzx^vi-yfmzzx.zithtzMz. 
TtoWStZ. is U -3VZ®®ZikXh<z\ k tmi U\ 

m,) zmuLtz. a2ii. ^yrj>?fsfi^o-2o 
g/L k s-rt? tt^w v+y fm&n&titftms.* 
^Ltzhnx-hh. m-sn (wn) ^ v^-yywm 

imm^rl 3kl§H:5 0Sfi%7-yit, 7 0MM%ffi 
8 511%'jyl^glittl : 3 : 2TlS^L^r 

'J yl«rffli> . ; \/ y 3 y Lfe^tn 
liox-y^-y^'ffl^foj; a fcSHW*3ft»*«BLfc 
h<7)Xhi. 

[0059] itz. z\^y^)avmmmzx->x, o& 
*)*miyv{>±* < ttMx-% izt immtifzti 

to. I2{:iU#x 7 fy«^\ # 1 200<7) 
7 -y -y f y ^ t . WMT' 2 0 u m<T)T)Vti »J 

Xyf-y^grL^^x-yNSrMffit-l 0/zm|§x-yf-y 

[0060] 
[*2] 
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l 0 0 6 1 ] ^ 2 «t a fc. 'J 3 y£?§li? 

4. 5 0Sfi%7 y|g. 7 0Sfi%ffiBL 85S4%'J 
ylg^^fiJrL-C'l : 3 : 2 L£ 'J yWkW&X' 

(i . filffl^wx - y f-y^'iMte&J; * 7 -y itausti l - 

7£fi%S&, Wi;2 5-3 311%, 'J yRtt 1 8 

mm-th^tmtLw ttz. isv^ymmzi o s 

/ULt$-4i:3fa»)#0. 0 5jumJaTfc*£&#$r 



0) )0 2-2 0 38 2 3 (P 2 0 0 2-2 0 38 2 3 A) 



[0062] ^CT\ piaO (Wavi ness)i 
fct «SWJ&*jSfcaiSi»7iflL*^>*$ £-gc£-£Ti§ 

iiY,*^Y 2 9 £H£U ^WaffiY£?iaD££ 
«LTV^. dfcD*)»£iglCHL (tt) /NR»f£J5r 

wnmmm$m& <se-3fid ^fflvvt. *g 

^X-/\ (Ig2 0 0mm) «7)^ffi<04»^6 
[ 0 0 6 3 ] v V a y£ 1 0 g/UXh»J»L"C 

<m&mmc$h. ttz. isv^ymmzLxw^ 
mmmmmizx. >y f-y^sa^ii-f wix .y^y^ 

fc* *) . ®x ^f-y^ttJBfcgJgfcS-lir* £ t tfT'S 

[0064] Ofcj^fc J: o tc. U y»£StfffiK*R 
x v*v?\zmth ZL tlzX 0 . %*0$EK%&ggx 

1 ) f-y h^)»$^3|W)7^*UXyf-y^+»lgR 

?ligx y f - y oa< -ti Z. k tfX'Z h . 

2) rflHb^mwi^. 

3) 3t»D*»iftKrv\ 

[0065] zmxy+yrxmb^titi^-w 
ymk<mmm^x'^-y^y9'Ltz^. x yf-y^- 

^ 'J + U y^) <7)X •yf>y'St)l!in ; t izx o 
■J y|S^T«tl»x-y^y^ft*%«$n, JbEPIH 
tiS«T# IgtWSlS^BfeftS:^ L < ^ < -f 4 CI 

[0066] 
1^3] 



ML 1 ) )02- 
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X'l/^yifJSODSST" — ^ 








«LsH\a2 


TJUDUSS (MOHIBtKOH ) 
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x <mo 




o emo 


@ (536.00 


»*St* (7JUbU+INM0 
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o 
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(7;i/a«j+uvB» 
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[0 0 6 7] 4*5. Xvf-y?'ft (X^f-y^i^E 

Oft) ^-trstr^uxyf-^^Ri/sxvf- 

y?'£fir 3 x - y f- y i ~> X t> »7X-y \tmyi/tf& 
t*V\ ^oTXv^y^Ig-CliMffiT'L 0-3 0// 
mmSt^*c7)K0ftJ;'9^ : 5r<-tl.^cfci\ »SL 
< «7;u* u x - y ^yyxnmx \ 5 u nu &x . y f- y 

yxmmx 5 u mmmzth . 

[0068] LjUb^^f&BjcDT^ 'Jx-yf-y^-h 

0 ^Bt^fiSX y f-y^-fm e ^X -y f-y^fc itl 

Ji\ f-y ^$^g>ttI#4^mOT. 2mmt<yf-<0 
3 fc 0 W P Vffi# 0 . 0 5 >u mfelT. froftSftKKHtf 

20-7 o %vh i^m^^-^m^z^ ixm 
[0069] ttz^mmu. mmmzmmizMx 
-^<?)i?jt*fife. ^x-yf-y^is-^, ^BUXfI£- 
•y t*y ^lg<^»cTiilBfffllS^ffl*atri t X\ x 

m*m#)X'yt£< u m^mmztmitzv*-^* 
ZUzTWV^vj-yyz'iTW fWio 

[ 0 0 7 0 ] d L t±. *^B^m^ a B B t#&jDXLT^ 

f*^S'>x-y\s-igirri ) -ii^)7o-ii-c'j)i>. m 

(a) <2¥®0ffflXiI. x-yf-y^I;gcDJP>£,£|,7 

d-@t-$)0. ill (b) li^/ey^igfcUfcJD* 
/i^iBsratLS . x -y y t>%&ya-m 
xhh. 

[ 0 0 7 1 ] m 1 ( a ) ML 77 V>7 JLU*%±<,Z^ 

&fciIB9IST^xw\£iBB0ailX£«U x-yf- 
y TXgfcA* . x -y f->^{i5t-f TiVij y x -y f - y ^ 



£*>IL r^yx y^-yrox-y^-y^ft 
£Rx -y -f-y ?V)x -y ?- y^fti 0 < "f & £ t 

■ fmjmxim ■ %mixnmm<7)mm<7*-^t- 
imt&zttfx'Zh. 

[ 0 0 7 2 ] 0 1 ( b ) fct ™9fBHg<otofc:7 v t 

gSi^?^ ^XSfx yj^LX ^x-znJ-II, l 
0 IlT'7x-y NfcffljBK 0 JjOX^Jfe tfcft. y 
7fy/IIt'7 77L> ¥iMc7)3{#S.y'Xy-f XX 
tfc^M&^BXXiCJf . S^T^BBBf 

i'JXSTTWfflt^ltT. J!fcTiiK*A<'f*. & 
13 2 ftffiBX 0 IgTtt±tf <0ffllR OSPXSrJfiL. x-yf- 
y ^XgtA4 . x y f- y 7\$ftfT)Vti U x -y f-y ? 

rftot^i«i^i4L «v^-y y|g*a 

ITCl!x y f-y ^ Jft o T BIB"J*«Sra< t S . Z<D 

W.. Till] yX-yf-y^X-yf-y^ft^lX-yf-y^' 

Ox.yf-y^i0i^#<fl.ri:*Wt U\ 

xmmmmjMxmmmm^mi. mt-wuMm 
» ■ miixmwmmvx-'szimthzbtfx' 

[ 0 0 7 3 3 5tr. ¥®gfg'J«0S*B<)4^frfc LXit. 
xeyHA^Q^R: 4 000-7000 rpm, *7X 

: 5-9 r pm (JnlB$) . 3-7 rpm 
(WWh^l . fflffiiMOilg: 0. L-0. 
3^m/sec^|fiU'. ftffltl>ffiWi:. ig-fy?' 

^ r<o t c7)^i < , ^wmimmffiGtf'Mtf) o 
a*-c*4>f y^ a - mm-mmmmmmt u\ 
¥-wmw\MEt Lxn. mmzmmizmu hmwmm 

v. mzm.s<7)mmim%.zti%\>\ mm^'mMf 

Zyjxizk hm$tf) iPXSERJl ^ &fc£-f l» 
«W5tHBiT4 0-6 0/^m (n-ffi2 0-3 Ojum) (T> 

mix'kw 

[0 074] ZZX\ y vW?JMX'\t. y»/7W& 

cosmiz* o . mim&gb v*- s j ( e«y h ) 

$ fir v . ^tB5ifflT(i I co^pJrW^miSWJnxSi 
* t ^4 < 3DXT'# 6 i 3 fcfc* . LfiWttl 



[00 7 5] ZZX-m&Ltz£o%*v1-y7$:fio . 

ftfTivij >j x y ^xm&m ^m^i 

U ft» • «a»Ig-cafe» • SaiLTiiPFiMttB^x 

[0076] JJLt«)-»«lSfcJ: OJOlLTSit^^ 
fc^xwNtt. 1 7 tmiS&tztf 

iWWS. tot, Bf«lSTOBf»tt (JR 
Oft) £*L<*Kr<-f* HFPfflJg^x 

[0077] uakoj: 7 ox-yNjnnsfcti 

wr. ^x-AgffiSfg OfeiRS) cofcTMfoteW 

ft3ta?«« i 5 *^ 2 o %satc«T lt 1 2 ? i 
ft. mmmxnizte^x . mim^yj-y?®. mm 

[0078] JaTfc*fMBftKSB»e*-tf o *&tco* 

^^x-Acojoi-r Lst-iift7 o-nr 
t. vzt-;\mmzmwmmt&$mwmxncomzm 

[00793 X54 XIgT(i^<0*a • SSfcJflV* 

*it±'£ 0U tf 7 4 v -*i*iE3Jft* 5 4 

£fflv v 7-7#^& < -f 6 i 3 KX 7 4 5 i t # 

#4U>. »t7-r (yy> £ i OjumjaTfcWia 

[ o o 8 o ] fflK o im . m$*t>h humm/ms. 
zm^tumw xyix\m^mx\ t*. vv* 

OJDX) fcffn. *^»Iffi&Xg4T'KB51R9&£ 
fMl-t&ffiKOJDXS-fr&d Wifi U\ fttrsflR 

v vyyxwfih S«£«5 y t^xgoffitcAftS 

*smt5 7 vyfmlz 1 ftffiBX OIS. 

mmmiz 2 <mm 0 . iisiSfgf&K&raR 0 is*- 

[0081] ^HUfclST'tt. 5 7 f>;'», 4 
BHXSft**«aH«^*«^? < . ttiy 7 h-y^'xg 



) ) 0 2 - 2 0 3 8 2^^P 2002-203823A) 

tt££%.mz®i z t ttx-zm lv\ 77 vy?xn 
comz^mmixmni. y-yvyyxn. s mm 
xm. x 7 f-y^xsowiTDnx^ff^o r i m \ 
[0082] Srii. ¥ffiBffi'JTti, »V*f7 

iixgiu{:¥ffigriJxs^Aiis*i^i#x 

3. «|-»t. £OWi§^£fii^fcftk:ffiSXgTV)gf 

m£#K-f6£^#*>s. lot, *iTOfii 

XS^-!-c04*SLfcXST{i7 7b-y^X^ 

ijxg, x -yf-y^xgomzff^ d ; t U\ 
£ o-t tizx ot, 77 e>/tcjg@-r^aiv^7 

[0083] fHtIg<0*ttt LTti. 9 7 t-y^X 
Sft*^-, #1 2 0 0~#1 5 0 0*D£O7 7ey?TK 

y^tiiKOft) «Hiiir4 0-6 0/zinSflrcfi 

V\ L<fi# 1 2 0 0<7>y 7 
0x/m s 5 0 0#TMffit'2 0^m^2F59 7 

TSrff^d<7)*W4Lv\ i^idtftatt. #150 
0 fc«b&»3rna&$:£tr5 7775 'J -^fflv^l,,! fc 

[00841^7 v>y\zm ^wmw&'tt 
#i5oo-#4oo onmcommfizm^&z t& 
miK\ mm wwwwiizxm'oit) a&xzx 
mi oumnmx'&w ¥mmnz@m?&Wi. a 
^yrm. w^uim^tf^m&frX'hhJ >? 

[oo85] mRitxmt Lxy-mwrnzm^z t , m 
tasTMxw:* mnxnm- 1 wmmtm^x l 4 

7. B!lM**t>-8^>li«WliiiI2*Jl-C. «=Fft5* 
TffiWfflS- ff^ o tz *) x-y \5: r )Vij V x 7 f - > ft h 

t. y-yt- yyxmomz nvti 'jx 7 f> ^ l^^iz 

mtiX v ^fc ^ W^: f y h {iRfiihT * h i> coco , ^®5jf 
[0086] . iWSjjtSr^x-^SrWftfcftfc: 

fmtm->xiioW)fmtfib&. *%wxn. mm 
wm<7)m<oxmzii^x¥wmi\£'fTr>xh. z<n?m. 
nmitz t t^y*>7&xmmix . 

[0087] -r=5r^*>. *JHBftX7f->'^I8'C«. 
mftcox 0 iz, Xyj-yfxnX'i-fTfrti Ux 7 f> 



[0088] mmmmxmx. m^-vi-y mm 
mxffitHzmtti. mm(omm<om0^Thn 
if. x ■7*>rw)b'<7)xmvmitt& z t i>*imx-$> 
hit ,( Miimwmmxmmzmm ix t x v * ) . igx 

(c «t !> ^x-^®<?)3 fa 0 Jjyj-fciS»$*Lfc4iaBt« 

< i b ifiX'% , -TV 7 

ffl£Bf®-f 4 - £ h . t tzZ.ttiz X 0 *7X-v\H 
fficD3&KgcD«ii fc i 0 . Z/l'-Xf^ yco^*^ 
*>li*>nKiBfl«^ll#=flr'>x-yN*«JiTS4. RIB 

0. 0 5^mJjLh. $f£L<{40. ljumHO. 3ju 

[00893 mmmxmi. wmizx htmyvm. 

izmmxmm-th%-&. m.m\mmrmmm 4um 
WTbttz\b&mi\,\ ®u Brnzmmzniiz 
it i m mw&mmthntfm. iw z\w£ o \zmm 
mnimx\ ^tim^xm^mm^mitit 
tn¥im%'yz.~^mmtmtfxzz>. 
i o o 9 o j mz. *%?m$m mm > mmxmz^ 

'Mmhtixmwc. wmKzwt>X'bz<?&zb 
, ^mmmm^^-^nh z b tfx-z & . 
& tzmmmmxM zwmmizjjntzz. bizx*). mmo 

o fa 0 tf>fe¥#'7x-/sg|®Kjgc: & i b iffifr imm 

wm<omm<ti>niz,bz<tz>c\btfx'£z>. %<r>& 
-fj vat??? ivoKTM&hW&zti. mmuz 



(?l 3) )0 2-2 0382^^P200 2-203823A) 

b frmmxnwzmmw i < ftxzitz z t wx-% 
h. 

[009 1] 

immm: *$ffl<vmmbimmzmfxm 
mzmwtz>*\ *f&mz.tLt>tzm%zti& mxn 

» li-^ibk IX 5 0MM%y v m : 7 0S:i%iiS!? : 
8 5Sfi%Uyg!=l : 3 : 20X 7 fy/I. 9 
HF = 6. 6SS%, HN0 3 = 34. 0fi*%. H 3 
PO, =3 2. 5M&%. ffitHi 0(26. 911* 
%) . 3>?iS*=l 9g/LfcLfcXyf-^iS 

[0092] ]fi@2 00mm (84 ^f-) cO^-yT^x 
(7-/7Tm## : # 1 2 0 0 ) £ffifflUGfcOX 

14. x-y^y^am^^ffiT'2 0//mi:t, ^50 
S*%<0N aOH*»«fc8 5"CT4 5 0»Bfi83IL 

tz. mz. m&wmtixo. 3%<wm.wmMz 
mmuzm. muz. ±iel^5 osa%7-/H: 70 

: 8 5SM%\)y#t= 1:3:2 (») 
frh&himX'Xy+yT'ftBmZMmX'l OumbL 
XW& 2 5 ttix vi->7£fi^ti. xy+yy'zm 

7Lfci»fcO^-Cll ¥SS (TTV) . 
(Ra) , 3ia0. V-yhm. ffiRmZMfeL. x«y 

[0093] ( ttmm 1 ) igx -y *yyw.*m*mm. 

^SSSCQhh 5 0S4%7 -y|t : 7 0MS%lgS : 1 0 
0S«%^g?= 1:2:1 (WfiVc) 

fflLfeUWttHttWi bm^f¥X'x-/^yi/Ltz. %<r> 
teMkimAlzWULtz. 
[0094 ] 
[*4] 







TTV 

( um) 


( ^ in) 


( urn) 


( /um> 


(%) 




150 


\ a92 


0.18 


0.029 


3.2 


40 




50 


1 ■ 1.01 • 


0:23 


0.034 


6.0 


ae 



[0095]^4J:0. Hfi|0i 1 ( U >"K^?Fti$ ) TI4 
^Filjs (TTV) *itoW*£&m:*?x-Ktf&e> 

titz. * ^ty hm umz^^x-^tfmmx 
(Ra)u<. ftaniPRO^^ff^ifii^) 



[0096] ^(2±ienifew i isxvimm 1 ^cw-> 

x-y N^ffi 5:©}^ L£ . WSfttt*iiil!8^*-C- 7 /z m 

o^fi) bin. wm&mt. me&M.:#mmm 
mmM T^m^^rmmm. mmm -.amy 
frisvxmmitt (ph= i o. 5 > zm^xwmitz. 

[00 97 ] WmSMZ^XTTV&XtfSFQRMX 
Zmfel. ««S:«aELfc. :iT'SFQR(Site 
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Front least— sQuares Rang 
T&O, SFQRmax te^x-Ai^-iM t-OSFQ 



*v5r< £ft LTz ( ttftM* lb). 

[0098] 
[f£5] 







TTV 

(/um) 


SFQRmax 
(«m) 




3«Btt 

(dm) 




ISO 


0.68 


0.095 




6.97 




50 


0.70 


0.125 




6.95 


■ ita«ib 


50 


0.78 


0:161 




9.90 



[0 0 9 9] ZZX\ ^iSMTrVRV SFQRmax^) 
•«L ADE»777 M^$J5e2§ ( U/G 9 5 
0 0. U/S9 6 00) £JBV\ mffl&Z (Ra)^j 
( 8 ) >]«^IDffMlMj^SS ( SE — 
3CM) SrfflV^fc. ±tz. ^FiHjgSFQRmaxti:, A 
DEtt»7 7^b*Xffl£8£ffiV\ 20mmX20m 

[0100] Jbf&fllSafr&flrt* i 3 fc. UlStfy 1 X 

ft£h#-e#£. ttz. mmm^<x^hztx\ 

j£tft£fc#T'#ft. 

[0101] kLt&^ftJ: d (3, cw>i-;mi. 
*'Ji7fy?'. u >®e§-irigx -y ft ■**> z. t 
X\ ¥im&.W-y hMZft&WZtiX^h. itzoh 

[0102] pw)x-nii, immx'Mmmm**) 

ftfrh <k 3 K , SFQRmax liWmittfmi ft »< 
&ft, WSftli^V^ffaLV^ 'J>K*WKx^ 
f - > 27"ete8Jl§ft 2r^=5r < "f ft £ i: § , S F Q R m 
ax4fcWffi*£ft< LfcfitiBBFe^xwNj&flRifr 

[0 103] (SUfeM2)El <b) fcijcfieSrlg 



( 7 771SI^# 1 2 0 0) £&ffl L , 7 -y fy^'L 
[0104] ¥Bifflif«i'f y 7 ^ - KS^frflBffifi'JgJi 



T.f>-K/HeJSiS[5 50 0rpm, >>x-a[2] 
«R7 rpm, ffi^iMOiMO. 2/zm/s e ctffo 

x-^OT±lS ( TT V ) life J * 0 . 6 ju rat*-) 
fc. 

[ 0 l 0 5 ] 7;M?yx-yf-y^t x yf-y^ 
fta«£RflST2 0jumi: U ±ie»7X-/N|r 31^5 0 
WM%<DN aOH*»»fc8 5'CT'4 5 O^BSSUt 

i&(t***fcS«Lfca. 5 011%7 7l: 7 0Sfi 
%«% : 8 5**%U >K= 1:3:2 (gMJt) 
*4fiiTCXvf y^ftBtl&Wffi-Cl Ojumfc LTftfc 
?S 2 5 °C-C"Sx >y f> y ^£fr o . 

[oi 06] m^yj-yyzmitihcoiz-o^xii. 
¥tm (ttv) . mwmz (Ra) , afeo. 

I. ¥iB»fffl+xyf->^<^MI*gaELfe. 

[0 1 07] TTVc7)ffl^ii. ADEtti!7 9>y 
SJSSI (U/G9500, U/S9600) 
R a OSteli . ( 1* ) /J^ffi£mSt77i^®^l!£2S 

(SE-3CS) ^fflV^. 7X-VN4>*^^aiSL 

fc. 

[ 0 l 0 8 ] oh 0*4, »6B«»ji5[kWa*7»*jS« 

am) 'tmmmifi8kw&$m%& ( se- 3 f 

W) Srffl^Jt. j8^<i»>x-A^)ttj*a54J.6 0mm5:j» 
i 0 ^ ^ 0 . «*H ^/L^B!c^ 

[0109] ^««^fco^-ctt. e-y Ko*m*»a 

WSLfe. f-y hi^lttfiKi^MJgCJ: 0* 
ftfc. t"-yh^${i, S8Sttl¥ttLfc'7x-/v?)ftfce 



[0110] m.m&. ^x-yNKsnov^t. 

[0111] 



(a 5))02-203823JP2002-203823A) 



me] 



91 




TTV 
(Mm) 


Ra 
(Mm) 


3fe9 

(pm) 


(Mm) 


(%) 




28 


0. 60 


0. 1 2 


0. 051 


1. 0 


35 


it&$2 


i>0 


1.0 1 


0. 2 3 


0. 060 


6. 0 


36 



[0 1 1 2] Kfc. ilBx-y^-y^Tf^^x-yN 

v&bmnmw* mm ; **** -f bbs 

&IJ; ^U^y)Wy^)mWim (pH=l 0. 5)£ffiV* 
[0 113] Bf»Lfc*>X-AKoV^T, TTVfeilX 



SFQRmax£Sl5EU *MRJ«*ff->fe. SFQR 

h^$l:20mmX20mm<7)XiJ TTfPtt t . 
&H£ft7£*cf. 
[0 114] 
[£17] 







TTV 
(Mm) 


SFQRjwx 
(Mm) 




(Mm) 




2 8 


0.7 1 


0.120 




4. 00 




50 


0. 70 


0. 125 




4. 00 


*fc&$]2~~b 


5 0 


0. 78 


0.161 




9. 90 



[0115] ±ii<mm*hwz> ioiz. $mm2TM 

ffl*m&L. £ fcx -y f-y ^XSTTVU* 'Jx 7 fy 
^Otfcfc . 'J >K **tr SKwKx -y f - > Lfc £ i: fc 

[oii6] (»i2 ) mmm2 1 mmiz, as 2 0 

0mm(7)7 77' , )X-A (y-yymm^ : #12 0 
0) *ttfflLT«tX.yf-^^«ia^fioJt. X-yif-y 

?'i4, 7;l^x>yf-y?';BJ:t/7-y$L KB. ftfgft 

[0 117] Tfr*\)x.v+>rti. x-y^y^SS 
HWC20,umfc U ±Ifi'7X-/N£j§|jg5 0fift% 
iON a 0H*j8iRfc8 5*CT4 5 0#^S«Lx-y 
?*£*r o fc . mzMikWM tlXO. 3 %coi!lHbk 
**<C«atLfc», 5 0Sfi%7>ySS: 7 0M%$ 
lg: 1 0 0S*%&ig= 1:2:1 (§fiJt) *^=5rS 

srtx ? * >^-ft as^Mffit- 1 o m t ixm& 2 

[0 1 1 8] x-yf->*0&»TLfci*>lCOtvCtt. ¥ 
tat (TTV) . S®ffi£ (Ra), 3fc9. *MM«E 
(i3«kl/f'yhS$) . 3IKI?KSr»etfc. *<0iS*fe 

[ 0 1 1 9] ±IBx-yf-y^T^O^x-^ 

frtt. Hifi^l2fcl5iaT'$>^. JJteLfc^x-^fcov* 
T. TTVfcltfSFQRmaxSrSI^U *MH*aE£ 



jtKM2Taef«ft4//mT«. K-yH&qiqtL 
TV* (£7 : JHB0!2-a) . 
[0120]$ &fc»MHtt")\ t--y h*«fl!i.44tW 

e^ffo^ <a 7 : jt««2-b ) . *<r>&&$mM-k 
wxm i o m mmmt * z. tx- t° ? h (iMi. £#\ ¥*a 

[0121] ( mm 3 ) 02 iz*-? j o Kxmx-Mffi 

Vx.~-J\£mmltl. Ig200mm. ffifit^O. 0 2 
Q ■ c mO^B a B # ( A >3'-v h ) SrV^-V-KJ: 

-(77 r5Rfi#¥# 1 2 0 0) ^^ffl L . maX'4 0 
Mm7 7f>/U. »:(C y y 7 'J -CO 5 v TTSfit 
5 0 0tCflJOSi. Itllt20jum77e 

[0122] iXC^iBBfffl^fi^o/i. ^ffiMi-f > 

7 ^ - mnxwmm&ttmw mmzu a o o oco 

BffiSrffl^friBl 0jum»fB!ltfe. TBBWBJtfMfetttl. 
^h'yK;K5]|K^5 5 00 rpm. »>x--y\0!0& : 7 
rpm. ffi^iMO^O. 2/im/secT"ffioit 5 

*<m2<kw&*)£?f%^tz. 

[0123] znffflx*. %miy-v vyf&fizit. 7 
>vrmtL<r>&Mi,z£ 0 s J^mWir^-y (f7h> ¥ 

Bfcztix ^tzif. ^mmxuznmmtcwmtm 

(TTV) {4tJj:>e0. bumX'h~>tz. 
[0 124] x 7 f>/IIi: LT, lDftHT/l/ 
^yx-yf-y^i. x-yj->7ttmzvmx'i 5um 



(&6))02-20382iJP2002-203823A) 



1' 



tz8 5T:-e?SSLx-yi>-y^£fi^*;. WcfbkttS 

tixo. 3%^m\tmMzm^Ltz^ soma 

%7 yl£ : 7 OSf:%« : 8 5MM%V >M= 1 : 

3 : 2 <£ftit) A^^-l.?gi?T-x-x^y^gS^isi 

[0125] ^:^i-AH^igL^. 

a. mm^m •. ®.mMmmm. mm^ ■. T^m^^r 
mmm. mm : ^cm yiv^vmmm (ph=i 
o. 5) m^xmiti. mmmto. lumxm 
~>tz. tea, ^mmmmm.fcx ->xao . 05- 

0. 3sxmWg.tthZt{>T%h. 
[ 0 1 2 6 ] ^x-yN^MIgpofflKO^^^® 

mwmmtrz. in« (-#sf^ 2&?fta. ft 
±.imm<D3&) xff%->tz. mmm±ftmmmiB 
M3umtLtz. 3E^mm^mi. mmmw. tm&w 

y mmm (ph=io. 5 ) zm^xmm 1 

[0 1 27] i^LTt^X-zMcoWt. TTVfcitf 

[0 1 28] TTV&Z/SFQR<7«tt. ADE#g[ 
77 7 h^XilSH (U/G9 5 0 0. U/S9 6 0 
0) £fflVtfc. SFQRc0}U£tt, ADEftl77 7b 



mOXUT-ClFfiUc. 

[0129] ftWm&lZ^Xlt. f y h^te^^ 

fcfc. S^x-^BKovvtSH^J: D.Xf-f >H 
[0130] TftRStt. JIS Z 8741 (flffiftiRMS^ 

&) zmizi. mmx-ittnmmytKmt 

[0131] i-/ hX7'77< - (i-y htfvi/-l{> 
W;bill>) tt. &£#0. lmm*^2 0mmgJgTli 
|gd% nmHlOOn mm&<DWacOZ tX'M . % 
(DWmmt IXH 1 i2#0 . 1 mm*^ l 0 rnmliJgcT) 
JEJffl* t tzimfflfi 0 . 1 mmfrt, 1 0 m mmgcDR 
J£Wn -y ( <T O^fflttWINDOW SIZE^t (i'ft 

I) ) O^T\ ^X-yNaffiOIHflOStell (P-Vffi ; p 
eak to valley) %BBi~%>. Cl<7)P-Vfii{±Nanotopograp 
hy Heights i>W£ti&. ~Y J htf?77j-t IX 

*J/h$V^h*5SitlT^I>. *Sate«T'ttl OramW 

iEXBximcoT'uytmmzwmi. zvpvmm. 
*Mx-mmitz. is*^8tsrr. 

[0 132] 
[*8] 





TTV 
(Mm) 


SFQRnax 
(Mm) 






1-/ h^77 
-f — (nm) 




O. 70 


0.118 


4 1 




50. 0 




0. 7 8 


0. 1 6 0 


3 6 




10 3. ?, 



[0133] ±fM>IS*a»fc#0»4 £o fc, HJtW3T 
ttffi® ft 4 ju mElTWilttT, WIST'J) 0 *HBIS» 

[0 1 34] ztit,ix. yi->?\ SC7;WJx 7 fy 
^ yx-yf-v^aat:, 'J y|g£-£-if«ox-y ^-y 

X'h-otz. 

[0135], <Jt8HH3 ) 133^-tJ: 9=5:IST« 

^x-/NSri?jiL^. mmm3tmmiz. Eg2oom 

mmo . 0 2 Q • c m0)W£§j# H^h) 



fcf£. 77777'J-(7 -/ 7T8S*^ # 1 2 0 0)^ 
^fflt, Mfflt'4 0//m5-yfy^L7t„ ^(C7 77X 
5 -y7'5M^# 1 5 0 0(c^O#i.. JEfcH 

fflt-2 0iiiri77fy^ff^-o/-:. 
[0136] <X\Z3i -jl-y79mZ'ft->tz. x-yf-y^ 
tt, T;^Ux-yf-y^'ijj;V7yK- ffiBS, »K^<^) 
fi»SrfflV^Sx»/f->'^<7)2STff o/i. 77U# 'Jx 
-yf-y^'ti. x-yf-y^ft@^^ilffiT2 0Mmfc L. 
±|£VX-yN^?lg5 0fifi%ON a OH7jcJ8fRC8 5 
•CT4 5 0 f^Sif Lx -y f- V / Srffo . ^^^t 

HPftLTo. 3%«inwfc***tiaaiLfca, 50 

ftfi%7 78:7 0m-M%ffi& : 1 0 0Sfi%»K= 
1:2:1 (SfiJt) ^^^SSKTXyf-y^ftia 
Sr^BST' 1 Oumt LXW.i£>2 5 'Ct'lgx y -fy^ff 
->tz. 

[0137] Z\cr>£ o SrigSrRT L^»>x-y v^aj 



sriasw 3 1 mmmmmitz. mm\±mi.® ( 

Bf«. 2<J39fe. tfc±WBf»03R) Tfr&ofc. 
<*>«f*fttiaiI3jumkU:. ±*SF**tttt. BUBS 

M : 30>f ^j/y^Rlil ( P H = 1 0 . 5 ) rffl 

[ o 1 3 8 1 mm Lfc'M-vMcov vc , Htm 3 k pj 

atcTTVfcil/SFQR m a x , SffittSR^ 

flffSL*:. ±iB«)ll»* k 4>#A»4J:3t. TTV, SF 
QR m a x fc-<fct/-fyh,+'^7^-fctHM^3J;0 

[0140] Witf . ±i2^]S£iyU "9Tiiaw>*v*5 7 
7>>X-y^fflV\ X7^->/til«\ ±ieH»<7)¥ 

m.x o&v>t><o#isrc&*. o* o*fMrcx7^ 

>^£J:6¥^<^fci;i^&<T'££k<^ TTV 
<0l^ett7-yr?xw\e0^fcilNf$ft£iOr 

[0 1 4 1 ] 4fc, t7 hMZlz^Xi*. 7v7°mz 

7 -x ev^ig?»i# 1 2 0 onmcvy yymw 

m^htlhtf. #1 5 0 0(7)7 vTW&O&RHzX 0 . 

[0 1 4 2] ifc, **S*0tro, S^i&BKr^X-A 
#&£>iil>^#k LT. WJivf-y/fffliTl!) 

20^m, |gx -y f - yn-SIT'l 5 ) 1 0 rn <0X -y f > 

m*x v+yf+hzt* L # . x y f - y 7 ft 
ttiftfcRfc-f , 7 ••/ fy^^x-;^tf.f fc J; 
0 . 7^* 'Jx 7 f V7<7M£* i-9kl&< Lttiv* 
L . ^ftW&x y tb Z t fc WC* 

b. ^mzixb'/x.-^&mzmt. 7>wj*vi-> 
9' a x i/ix -y ^- v yams * mffi-$ bztx\ mmR 
mx-h o t--y mznmwx-'^mmx'* *>. 
[0143]$ hizmtittmmxn. it/tsioA 
z^g.izmmtitz'yx.-ssnmmiz-o^xii^tf. 
xffiteztizm />•?. mm z&mzmwt uz ?x- 
'vmmtztw&x-zb. t>u*vjl vi->7\ y>& 
^m^y^-y^izx'onwzcmi. mmmth 
t vh'miiimztix^bKtb. wm&m&tb%& 



7) )0 2-2 0 38 2 3^>2 00 2-2 0 3S2 3A) 

ilg^-f S^x-y^pitS - k#T'# & . 
[0144] &(c. 01(a) iZnktX lt£7v 
TMZ'-g® LtzJMX'fx 0 ffitmt L < . TBoffiiSOT 

/tffikPlt<s¥iM££^§^x-y\£flnit& 

[0145] ttzmm. nmmmmizn^xa. a 

g2 0 0mm(8^>f) <0vU ^ y^x-yN^JH-f 
[0146] 

7;^ y x -y 1-y-rmz v >wkfflB&m^&z t x\ 
u ywmMz x bimmmmzx*) s >jx 7 f 
mm<m^y vm^-y^yy-hmm^ti. m 
%mmt>ti. mmmRmmxz. mmummm. 
teimtth. ttzowmmzix. mmm&m- 
m.-h^mz^ii.-t b. §^ tz&mmmxcr>m ft 

mm<v*7z--^mmzwm-t b z t 4 . 

[0147] ^/bt^x-yv^^as^Jt^L-oo. H 

s£x -,^yf*7x.-)\-k»m l . aiiSTeisttst-ti 

0J^ft£»£:f*-T4 // mfiiT'iS^$-«:^f*^x 

-Aco^ii^kjiii^ii^^^x-yN^^efc-ri, 
m^xm®iftm<o&m&f7x-;\¥iB 

m^±mb z t ire* b . ttz*7x-;\m<?)yt 

^k* 4 T'^4. 
[0fficom#^Bfl] 

[01 ] &mimfrt>*mftmm<s-x->^Mxixm 
m-bzMttLtzyu-mxbb. 

( a ) *%ty<Dmmxm<r)Mz^Uz7'a-mXfob, 

( b ) *wm%mw&JM*^Ltz7v-mx'hb. 
im2] *m<ommwmxn$:iitb¥mmx.-^ 

ninxumz* Uz ? u-mxh b . 
[03] u*<r)mm.n<7)M£*itz7u-mx'hb. 
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